Introduction
The strategic view of manufacturing as a competitive weapon dates back at least to Miller and Rogers (1956) . They did not differentiate between a business strategy and a manufacturing strategy. Rather, they saw manufacturing policies as necessary ingredients of business strategy. The notion of manufacturing strategy as a separate but related functional component of a business unit strategy is of more recent vintage (Skinner 1978, Hayes and .
Two core elements are central to the definition of a manufacturing strategy as a functional substrategy. The first element is a statement of "what the manufacturing function must accomplish" (Skinner 1978) . This statement, commonly referred to as the "manufacturing task," is defined in terms of the capabilities the manufacturing unit must have in order for the firm to compete given its overall business and marketing strategy. Lists of critical competitive capabilities typically include quality, cost / efficiency, delivery / responsiveness, and flexibility. Recent lists also include innovation and customer service as important capabilities (Giffi et al. 1990) . Schroeder et al. 1986 , Skinner 1969 , Hill 1989 , Roth and Miller 1990 , Stobaugh and Telesio 1983 , Swamidass and Newel1 1987 . The demand that manufacturing choices and manufacturing tasks be linked follows from the presumption that good designs (such as those specified by the manufacturing choices) meet appropriate design criteria (as defined by the manufacturing task). The implication of this presumption is that superior performance will follow for those firms that develop congruence between their business and manufacturing strategies. Evidence to support this implication is growing (Skinner 1978 , Buffa 1984 , Swamidass and Newel1 1987 , Roth and Miller 1990 , 1992 .
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Though the basic elements of a manufacturing strategy are commonly accepted, important questions remain about how to operationalize them, and about the nature of the connections between task and choices. Hatten et al. (1978) , in their description of functional area research on operations strategy and performance noted, "In general these models deal with existing operations and are not strategic in outlook, i.e., they are not concerned with changing the existing operations, nor do they take a global encompassing view of the firm." Ten years later, a literature review of manufacturing strategy undertaken by Anderson et al. (1989) , describes a growing body of research that attempts to take a more comprehensive view. However, they conclude that knowledge about key relationships among manufacturing tasks, manufacturing choices, and business strategies remains disappointingly small.
The research described in this paper has two related purposes. The first purpose is to identify strategic groups of manufacturers with similar manufacturing tasks, that is, with similar sets of competitive capabilities. Determining the types of strategies extant has significant value for the emerging field of manufacturing strategy research. Taxonomies provide parsimonious descriptions which are useful in discussion, research and pedagogy. Moreover, finding sets of manufacturers with common profiles may reveal insights into underlying structures of competition as viewed from the perspective of the manufacturing function. Are the manufacturing strategies of firms shaped by market or other forces? To what extent do manufacturing managers in different industries and markets share similar views on the manufacturing task?
The second purpose of this research is to explore the central theme in the manufacturing strategy literature by determining and comparing how members of manufacturing strategy groups typically define their business strategies, manufacturing choices, and performance measures. This analysis illuminates the extent to which the fit between strategy, actions, and measures can be observed for groups.
This paper is organized into five sections, the first of which is this introduction. Section 2 provides a review of the application of taxonomies in strategy research as background for this inquiry. In 53, the specific variables forming the basis for the classification scheme are identified, and a description of the data and methods used in the analysis is presented. Here we report on the strategy groups identified by cluster analysis procedures and also outline the results of a canonical discriminant analysis. Canonical analysis aids in interpreting the underlying factors that separate the manufacturing strategy groups. In 54, we report on how the strategy groups systematically differ from one another in terms other than those used to define them in the first place. AN-OVA techniques are employed to identify the contextual variables, manufacturing strategy choices, and performance measures which correspond to the manufacturing strategy groups. We conclude in 55 with a summary of findings and conclusions, as well as opportunities for future research.
Background
The determination of homogeneous groups of firms based upon taxonomies has been an important research theme in the general strategic management and organization literature. (Hambrick 1983a, Fahey and Christensen 1986 , and McGee and Thomas 1986 provide useful reviews). Most of the research has recognized that firms can be classified by multiple variables into groups which are best characterized by the "gestalt" of the communalities they share (Miller and Friesen 1977) .
A variety of different classification variables or taxons have been employed to form the diverse taxonomies that have been developed. In some cases, the classification schemes are based on the context of the firm, cast in terms of environmental, technological, or product descriptors. For example, the stages of a product's life cycle have been used by many researchers to discrim-MANAGEMENT 40, NO. 3, March 1994 SCIENCE/VOI.
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inate among various types of strategies and to explain behavior (Utterback and Abernathy 1975 , Thietart and Vivas 1984 , Horwitch and Thietart 1987 . The typologies of organizational theorists have been based on such factors as the degree of uncertainty or complexity in the environment (Duncan 1972 , Galbraith 1973 , Lawrence and Lorsch 1969 , Thompson 1967 ) and on technology type (Woodward 1965, and others) . Hambrick and Lei (1985) provide an overview and prioritization of the contingency variables which have been used as taxons, as well as those that might be used.
Another line of taxonomical research attempts to categorize firms in terms of strategic decision variables. The "strategic group" research of Harrigan (1985) , Hatten et al. (1978) , and Cool and Schendel (1987) , and others has discriminated between firms on the basis of the scope of their business, as well as their resource allocation patterns. Others, such as Porter (l980), and Kim and Lim (1988) have classified firms on the basis of classical industrial organization constructs such as the degree of competition, and bargaining power. Miles and Snow (1978) have categorized firms on the basis of their behavior with respect to competitors (e.g., differentiators, focusers, defenders) or new opportunities (prospectors vs. reactors).
Clearly, the basis for strategic group formation has varied considerably from one study to another (McGee and Thomas 1986, Fahey and Christensen 1986) . Pegels and Sekar (1989) conclude that the most appropriate way to form strategic groups depends on what the researcher intends to accomplish. We believe that the competitive capabilities which define the manufacturing task are the appropriate grouping criteria for the purposes of this research. The manufacturing task as revealed through ratings of these capabilities indicates the "strategic intent" (Hamel and Prahalad 1989) of manufacturing, and provides a basis for testing whether the business strategy and manufacturing strategy choices are consistent with this intent. Stobaugh and Telesio (1983) , who have developed the only other taxonomy of manufacturing strategy groups that we have found, have also used the manufacturing task to define their strategic groups. Their taxonomy can best be referred to as a "conceptual" taxonomy, or typology, since it was inferred from their review of case studies describing over 100 multinational firms. They hypothesized the existence of cost, technology, and market driven manufacturing strategy groups on the basis of their 5 posteriori empirical review of these cases. The cost-driven group emphasized the capability to produce at low cost, the technology-driven firms emphasized flexibility to introduce new products, while market-driven firms focused on quality and delivery. For each manufacturing strategy group, Stobaugh and Telesio identified critical manufacturing decisions and choices.
In contrast to the work of Stobaugh and Telesio, the taxonomy developed in this paper borrows techniques from the biological and social sciences to develop a "numerical" taxonomy using primary as opposed to secondary sources of information. The taxonomy is developed by applying multivariate statistical procedures and grouping algorithms to measures of the perceptions of manufacturing managers. The research reported in this paper goes beyond the formulation of a numerical taxonomy by attempting to identify the constructs that underlie its formation, and by observing the apparent relationships between group membership, business context, manufacturing choice, and manufacturing performance measures.
Methods

The Sample
The data for this study were obtained from the 1987 Manufacturing Futures Project (MFP) Survey (Miller and Roth 1988) . The annual Manufacturing Futures Project Survey is specifically designed to gather information on competitive factors pertinent to leading manufacturing business units. The underlying logic of the survey instrument was established in the first Manufacturing Futures survey administered at Boston University in 1981 (Miller 1982) . Since 1983, the survey has also been conducted internationally on an annual basis , Ferdows et al. 1987 . The cluster analysis reported in this paper is restricted to the 1987 North American respondents.
A manufacturing business unit (MBU) is defined by the level in the organization where a manufacturing strategy was formulated. In the 1987 study, the dominant type of manufacturing business unit was a division or group. However, not all firms are divisionalized. In some firms, business unit considerations are pulled to- Research suggests that greater attention to informant selection can help to overcome the common method variance problem when practical considerations require single respondents. Phillips (1981) We also took several other steps to reduce response bias and measurement error due to mono-informants. The survey instrument was long and variables in each section of the survey were randomly placed, reducing the chance that respondents could cross check for their own internal consistency. Internal and external checks for the reliability and validity of taxons, as described in the next section, were also made.
The Instrument
The questionnaire focused on four broad categories of questions. The first category determined the profile of the company or business unit. The second category addressed the competitive capabilities the respondents planned to pursue, and thus the manufacturing task. In the third section, the respondents were questioned on the performance measures employed in manufacturing, the business unit and in the company overall. The fourth and largest category of questions probed for the key action programs the respondents and their business units intended to invest in over the ensuing two years. This fourth category of questions attempted to tap the pattern of choices in the manufacturing strategy.
The 1987 survey instrument consisted of over 100 questions and over 300 separate data elements. Some of the questions relating to contextual data sought objective answers, such as the percent market share or profit margin. The majority, including those which sought to determine the relative importance of the eleven competitive capabilities and those indicating the importance of various action programs or performance measures, required subjective estimates.
The following list describes the 11 competitive capabilities delineated in the survey that were used as taxons in this research. Manufacturing executives in the sample were asked to rate each competitive capability measure separately on seven-point, self-anchoring scales. They indicated the relative importance attributed to each capability that the manufacturing firm chose to emphasize in appealing to customers and competing in the marketplace, where "1 = not important" and "7 = critically important." The first eight capabilities clearly have an impact on manufacturing, and are similar to those suggested by Buffa (1984) , Skinner (1969 Skinner ( , 1985 , and Hayes and Wheelwright (1984) . The last three ca-MANAGEMENT 40, NO. 3, March 1994 SCIENCE/VO~. pabilities have been added to provide some insights into the relationship between the first eight manufacturing capabilities and marketing capabilities, and because development of these capabilities can have important implications for manufacturing choices.
Taxons
Competitive Capability
Defined as:
Low Price The capability to compete on price.
Design Flexibility
The capability to make rapid design changes and/or introduce new products quickly. Volume Flexibility
The capability to respond to swings in volume.
Conformance
The capability to offer consistent quality. Performance
The capability to provide high performance products.
Speed
The capability to deliver products quickly. Dependability
The capability to deliver on time (as promised). After Sale Service
The capability to provide after sale service. Advertising
The capability to advertise and promote the product.
Broad Distribution
The capability to distribute the product broadly.
Broad Line
The capability to deliver a broad product line.
The industry pooling problem referred to by Hatten et al. (1978) , was avoided by wording the questions so that respondents prioritized their capabilities relative to their particular competitive situation, rather than using industry in general as a reference set. It is important to note that the internal reliabilities of the capability questions in the survey have been shown to exceed 0.90 (Huete and Roth 1987) . Other researchers have also reported high levels of measurement reliability and validity using similar competitive capability variables with different populations and using different research methods (Nemetz 1990 , Wood et al. 1990 ).
Identifying Strategy Types
Cluster analysis was employed to identify the manufacturing strategy types from the respondent capability profiles. The SAS AceCLUS (Approximate Covariance Estimation for CLUstering) procedure, a variation of the Art et al. (1982) algorithm, was used to obtain es-
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timates of the pooled within-cluster covariance matrix of firms, using the competitive capability scores. The pooled within-cluster covariance matrix from AceCLUS was processed by the SAS Fastclus algorithm. Fastclus is particularly well suited for large data sets (i.e., n > 100). The Fastclus procedure uses a variation of the k-means method for nonhierarchical cluster analysis called nearest centroid sorting. Limitations of the k means procedure include its sensitivity to outliers and the requirement for fairly stable seed points (Milligan 1980) . Of the 188 observations entered into the clustering procedure; six were dropped due to missing data; 18 other observations were not assigned to a cluster. An a priori analysis of the frequency distribution of the distances of each point to the nearest cluster seed indicated that these observations would have a distorting impact on cluster definition.
One thorny problem with cluster analysis is the determination of the most appropriate number of clusters. Three criteria were employed to determine the final number of clusters to be used in subsequent analysis. First, we were guided by Lehmann's ( 1979) suggestion that the number of clusters be limited to between n / 30 to n/60, where n is the sample size. Thus, only models with between three and six clusters were considered. Second, we looked for pronounced increases in the tightness of the clusters, as measured by the R2 and pseudo-F statistic (Milligan and Cooper 1985) . The three cluster model provided the best fit. Third, we sought managerial interpretability of the clusters on the defining variables using ( a ) ANOVA and ( b ) the Scheffe pairwise comparison tests of mean (centroid) differences (Harrigan 1985) . The three cluster model best satisfied these criteria. An overall multivariate test of significance using the Wilks Lambda criterion and the associated F statistic indicated that the null hypothesis that the three clusters are equal across all defining variables could be rejected (p < 0.0001).
The three resultant manufacturing strategic groups are described in Table 2 in terms of their respective group centroid (mean) scores and their relative ranking in the set of 11 competitive capability variables. The probability that one or more of the cluster means differed from another is also depicted for each competitive capability. The clusters differed from each other on six of the eleven variables at the 0.05 level of significance or less.
The interpretation of the three manufacturing strategic groups, which we have named "caretakers," "marketeers," and "innovators" respectively, is given below. These interpretations are predicated upon: ( a ) whether there are significant differences on the cluster means of the competitive capability variables at the 0.05 level or less, and ( b ) the relative ranking of the importance of a competitive capability within a cluster. It is possible that a high ranking capability within a cluster may actually exhibit a relatively low numerical score.
Cluster 1: Caretakers. We label cluster 1 the "caretakers" because their low relative emphasis on the development of competitive capabilities appears to prepare them for the minimum standards for competition. Price was not significantly different in importance among the groups. However, based upon its relative rank, price appears to be the dominant competitive capability for the members of cluster 1. The relative ranks of the timebased competitive capabilities of delivery dependability and speed are high (2nd and 4th respectively), though the ability to meet delivery schedules and the ability to make fast deliveries is also important to the members of other clusters. Conformance quality, while rated significantly below the importance given by both cluster 2 and 3 members, is the third most important competitive priority for the caretakers. On the other hand, cluster 1 members ascribe significantly less importance to after sales service and high performance products. The 18 members of cluster 1 represent 11 percent of the cases in all three strategic groups. Cluster 2: Marketeers. The marketeers distinguish themselves from their cluster 1 and 3 counterparts on several key market oriented competitive capabilities. They seek to obtain broad distribution, to offer broad product lines and to be responsive to changing volume requirements. Top ranked priorities within the marketeer cluster were conformance quality, dependable deliveries, and product performance. On each of these top-ranked competitive capabilities, except for dependability, the magnitude of importance was markedly higher in comparison to the caretakers but were not distinguishable from cluster three scores. Furthermore, marketeers reflected some price consciousness. The 
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ability to offer low price was fourth in overall importance to this group. Finally, marketeers were more likely to note after sales service as important than the caretaker group. The marketeers are the largest group, accounting for about 49 percent of the cases.
Cluster 3: Innovators. Labelled the "Innovators," cluster 3 members are differentiated by the relative emphasis placed upon their ability to make changes in design and to introduce new products quickly. The innovators share certain characteristics with the marketeers. In both groups, conformance and performance quality hold top ranked spots. Dependability is also important to the innovators. There were no statistically significant differences between the innovators and the marketeers on after sales service. As with the caretakers, the innovators share lower degrees of emphasis on the ability to carry a broad product line and on volume flexibility. In comparison to the other clusters, price is least important to this group. The innovators form the second largest cluster, comprising 40 percent of the cases.
Analysis and Discussion
Underlying Dimensions
The 11 taxons representing the importance of the competitive capabilities succeeded in generating a numerical taxonomy somewhat consistent with that hypothesized by Stobaugh and Telesio ( 1983) . However, the 11 taxonomic variables used to form the manufacturing strategy groups are correlated with each other. Therefore, we adopted multivariate statistical methods to extend our exploration. Multiple group discriminant analysis, with each of the taxonomic groups as criterion variables coded into 3 -1 = 2 dummies and with the 11 competitive priority taxons comprising the predictor set, was performed using the SAS Candisc procedure (canonical discriminant analysis). Canonical discriminant analysis, a more general approach to discriminant analysis, is a dimension-reduction technique related to principal component analysis and canonical correlation (Green 1978 , Fornell 1978 , Kendall and Stuart 1968 , Dillon and Goldstein 1984 .
With this approach, we obtained standardized estimates for both the canonical structure loadings and for the canonical coefficients. The canonical structure loadings can be interpreted like the factor loadings in principle components analysis; i.e., they represent the correlations of the original variables with an underlying, unobserved dimension. For substantive interpretations, the canonical loadings are useful as indicators of which original variables are most correlated with each canonical variate in the spirit of factor analysis (Dillon and Goldstein 1984) . The standardized canonical coefficients are analogous to beta weights in regression, and can be used to predict cluster membership. To further verify our results, multiple discriminant classification analysis and cross-validation techniques were adopted. Table 3 contains the results of the canonical discriminant analysis used to investigate the relationship between the 11 taxons and cluster membership. In these analyses, the F statistic for Wilk's Lambda = 0.19 indicated a significant overall multivariate relationship ( p < 0.0001). Two significant canonical functions for defining manufacturing strategy clusters resulted (RC1= 0.76, p < 0.0001 and R,, = 0.74, p < 0.0001), applying Rao's (1973) approximate F-statistics. Taken together, the two canonical functions retain 23 percent of the variance in the data as indicated by their average communality (Fornell 1978) . The canonical correlation is a measure of the relative strength of the relationship between the set of competitive capabilities and the manufacturing strategy group membership. We employed y , as the measure of multivariate association (MVA) (Cramer-Nicewander 1979) . In the case of canonical discriminant analysis, y, can be defined as the average squared multiple correlation which is equivalent to the average squared canonical correlations. Therefore, about 56 percent of the variance in manufacturing strategy group membership is explained by the set of 11 taxons, and vice versa, since the measure is symmetric. The redundancy index (Green 1978) was less appropriate because only a few of the observed variables determined the structure matrix (Fornell 1978) and because the criterion is a single categorical variable, i.e., manufacturing strategy group membership (CramerNicewander 1979) .
Our interpretation of the underlying manufacturing strategy dimensions is based upon canonical variate analysis of the standardized canonical loadings. The canonical loadings are also helpful in labelling the derived canonical variates of the predictor set. Using these, we interpret canonical function 1 to be a "market differentiation" dimension that depicts the perceived requirement of the manufacturing firm to distinguish itself from competitors by attributes of its products and services. Here the largest correlates of cluster membership have to do with the relative importance given to product performance, conformance quality and after-sales service. The relatively large canonical coefficients for performance, conformance and service suggest that a firm placing a greater priority on these capabilities will fall at the high end of the market differentiation dimension; and those with lower emphasis will be less likely to differentiate products/services on these attributes.
We call function 2 "market scope." This canonical variate reflects the magnitude of the customer base served by the business unit. Broad distribution and volume flexibility are positively correlated with function 2, while design flexibility is negatively associated. The strong positive coefficients for broad distribution and volume flexibility imply that a firm placing a high emphasis on these capabilities will be assigned to the high end of the spectrum. Those manufacturers with an em-MANAGEMENT 40, NO. 3, March 1994 SCIENCE/VO~. phasis on specialty distribution channels and design flexibility are likely to be assigned to the low end. One interpretation is that the low end competitors are competing in specialty markets with a broad range of tastes (hence the need for design flexibility), while those at the high end of this scale are competing in high volume mass markets with more stable product lines. Figure 1 , derived from the canonical coefficients, characterizes the responding MBUs strategic position against the two manufacturing task constructs of market differentiation and market scope. The numbers on the plot, indicate the manufacturing strategy group assignment designated by the clustering procedure ( 1 = caretakers, 2 = marketeers, and 3 = innovators). It seems clear that the caretakers are less likely to have or to value differentiating products and services. Therefore, it is not surprising that the caretakers compete mainly on price, and are on the low side of the market differentiation scale. The innovators, like the marketeers, are more apt to give weight to product attributes, and thus appear on the high end of the market differentiation 
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scale. However, unlike the marketeers who as a group have very broad distribution channels, and thus are on the high end of the market scope scale, the innovators emphasize responsiveness to product change through design flexibility, which is associated with the low end of the market scope scale.
These findings suggest that in general, the manufacturing task is a multivariate, multidimensional construct that reflects the needs of widely different market environments and relative market positions. They also suggest that these contextual factors represent deeper and more fundamental drivers of firm behavior than cost, technology, or markets as proposed by Stobaugh and Telesio (1983) . Here, we see that a cost (price) emphasis is associated with a lack of differentiation, that technological change in terms of flexibility to introduce new products is associated with specialty markets, and that marketeer oriented behavior is associated with broad distribution and product and service differentiation.
On the other hand, the market structure orientation of these underlying constructs reinforces the views of Skinner (1978) and Hi11 (1989) who relate the manufacturing task to fundamental market positioning (and order winning) strategies. The factors are also closely allied with those proposed by Porter (1980) . He categorized firms by their propensity to differentiate themselves or to compete on price, and by the degree to which they focus their efforts on particular markets or products.
Statistical Cross-validation
To determine the stability of the estimates, a crossloading analysis was first conducted over the canonical structure variates. The cross-loadings on the original defining variables appeared stable as shown in Table 3 . Each of these loadings exceeded 10.30 1, giving us no reason to change our original interpretation. Next, the performance of the discriminant taxons was evaluated by estimating the probability of misclassification in the classification of future observations through cross-validation procedures. We could not employ split-sample techniques due to the small size of cluster 1. Using a jackknife procedure, a discriminant function with the 11 taxons as predictors was computed for n -1 out of n cases, and that function was used to classify the one Table 4 ) . This process was repeated for each of the n cases, and the proportion of hold-out observations assigned to each group was determined (Lachenbruch and Mickey 1968) . Cross-validation error rates reflect the percentage of hold-out cases misclassified. Another set of error-rate estimates were computed based upon the posterior probability estimates based on cross-validation procedures described above. The cross-validation posterior probability estimators have been shown to possess both low bias and low variance (Hora and Wilcox 1982) . The crossvalidation results are as follows.
Cross-validation classification analysis suggests that the overall discrimination power of the taxons is quite good, with 72 percent of cluster 1, 99 percent of cluster 2, and 83 percent of cluster 3 correctly classified. The taxons do a superior job of predicting actual membership in cluster 2, but are more prone to misclassify members of clusters 1 and 3. Table 5 illustrates the relationships between group membership and broad categories of industry membership, where industry is described in terms of five groups developed for the Manufacturing Futures Survey based upon aggregation of three digit Standard Industrial Classification (SIC) codes (See Miller and Vollmann 1984 and Miller 1987) . A chi-square test indicates that cluster membership is associated with the industry in which the MBU resides ( p < 0.01). For example, the electronics (computer, instrument, and electronic equipment manufacturers) and machinery (machine tools, transportation equipment, machinery groups) industries are more likely to populated by innovators. Conversely, the industrial (parts, components, intermediate goods producers), basic (chemical, paper, primary metals firms) and consumer packaged goods (foods, cosmetics, pharmaceutical manufacturers) are more likely to be marketeers. The caretakers are most likely to be found among the industrial goods and consumer packaged goods firms. Despite these broad industry associations with manufacturing strategic group membership, examination at a more detailed level showed that it was common for at least one competitor in a particular three digit SIC industry to compete on a substantially different basis than its primary competitors. We could identify 17 instances in which two or more of the respondents to the survey were competing in the same industry. In 12 of these instances, at least one competitor was in a different manufacturing strategic group from the other(s). For example, in the micro computer industry, three of the competitors in the sample were innovators, but two respondents were clearly classified as marketeers. In another industry, three competitors each occupied a different strategic position; one was a caretaker, another a marketeer, and the third an innovator. These examples are consistent with findings from other strategic group research that demonstrates that a broad range of strategies is available to competitors within an industry (for example, Porter 1980 
Industrial Mix
Context
After developing the clusters with the procedures described above, the factors associated with strategic group membership were systematically examined to fulfill the second purpose of the study. Using ANOVA and Scheffe post hoc pairwise comparisons of group mean differences, industry, environmental, and contextual variables, as well as manufacturing strategy choices and performance measures, were explored to see if they showed significant differences across clusters. In making statements about relationships, we have designated an a priori level of statistical significance of 0.05 or less. Table 6 describes how each cluster of manufacturers differs across the context variables. This table is typical of several that follow. With the exception of the Scheffe multiple comparisons tests, no adjustments were made for the problem of simultaneously testing multiple hypotheses on the same data set due to the exploratory nature of our inquiry. Thus, the true p-value may actually be much greater than the nominal level shown in the tables, and future research is required to confirm the associations found.
In Table 6 we see evidence that the clusters tend to differ both in terms of the stage of their product life cycle, and by the degree of product standardization. The caretakers derive significantly more revenues from "maturity stage" sales, as a percent of total sales, than either of their counterparts. The marketeers lie in between the caretakers and innovators in terms of both growth and maturity stage revenues. The innovators have the least standardized (most customized) products while the caretaker's products are most heavily standardized.
As might be expected the innovators invest more heavily in R&D than their counterparts, especially the caretakers. They were also more apt to report a stronger functional influence by Engineering / R&D in setting the long run goals and strategies of the business unit. Innovators place more emphasis on increasing market share by developing new products for both old and new markets. Marketeers may develop new products for existing markets but they are less apt to emphasize entering new markets with new products.
Further scrutiny of the data shows some evidence that the clusters exhibit the "product-process" matrix characteristics suggested by Hayes and Wheelwright Note. The numbers in parentheses indicate the group numbers from which this group was significantly different at the 0.05 level as indicated by the Scheffe pairwise comparison procedure. Numbers in bold ~ndicatethe highest group centroid for that measure. The observed F-statistics were derived from one-way ANOVAs and the p-values are associated with each of the observed F-statistics.
(1984). We asked the executives to rate the degree to suggest that the lower the standardization score, the which the business unit's products are standardized, on more likely the process is characterized as a job shop. a scale from "1 = highly customized" to "7 = highly
The higher the score, the more likely the process is constandardized." The product/process theory would tinuous. The caretakers display a strong proclivity for
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producing more standardized products, in contrast to the innovators and marketeers. Weaker differences in the degree of product customization were reported by the innovators and marketeers. The mean values for these two groups indicate greater customization for the innovators and higher standardization for the marketeers.
We asked a question concerning the dominant production process of the manufacturing unit, where a score of "1" indicates a continuous flow process and a score of "5," a job shop with no dominant flows. While the evidence is weaker ( p = 0.08), the data suggest the predicted pattern. The innovators are at the near end of the job shop continuum, while the caretakers are at the opposite extreme (more continuous processes); the marketeers lie in between.
Action Programs
In the survey, respondents were given a list of 36 key action programs to improve the effectiveness of their operations over the following two years. (See Miller and Roth 1988 and Miller 1987 for a discussion and complete list of the action programs in the survey.) The manufacturing executives were asked to rate from "1 = unimportant" to "7 = very important" the degree of emphasis that would be placed on each action program over the next two years. The action programs indicate the intended emphasis on the respondent manufacturing choices. , Miller (1990, 1992) , and Ward et al. (1988) have shown that these action plans tap important underlying structural and infrastructural directions in a manufacturing strategy. In testing the common theme in manufacturing strategy that actions (choices) should be congruent with the manufacturing task, ten strategy choice variables were found to be significant at the 0.05 level in our data.
The innovators' manufacturing strategy choices place significantly more emphasis on programs that promise to shorten total product cycle times. Innovators also focus on computer aided design (CAD), and emphasize developing new processes for their new products. And, innovators plan to embark upon manufacturing programs that reduce their manufacturing lead-times. This pattern of choices appears to be congruent with a manufacturing task that prizes the ability to change designs and introduce new products. Table 7 suggests that the marketeers plan on strengthening their manufacturing operations through infrastructural changes, particularly those that will cut costs and improve quality. They intend to emphasize changing labor /management culture and streamlining their workforces through headcount reductions and plant closings. Besides reducing the size of the workforce and improving productivity, the marketeers hope to attack quality problems through zero defect programs and statistical process control. These infrastructural changes appear to be congruent with their more standardized products and continuous processes. They are also consistent with the relatively high priority they attached to the quality, dependability and price capabilities.
Notably, the caretakers, who are competing first on price, tend to place relatively lower emphasis than their counterparts on each improvement program measured. Recall that this group had the most mature products. At worst, it appears that the caretakers, as a group, have no manufacturing strategy and are not renewing their manufacturing function. At best, their manufacturing strategy is passive. Does the caretaker group represent the end of the life cycle? The data suggest that this may be so. However, there are several among the caretaker group that have high profits, market shares and economic returns. Further work must be done to examine how a firm can use manufacturing to be successful in mature markets.
Measures
Measuring manufacturing performance is becoming an area of concern for U.S. manufacturers. In particular, there is a need to understand how nonfinancial measures of performance are viewed in the manufacturing unit. Nanni et al. (1988), and McDougall(1988) have called for performance measures relating to the business strategy and the key improvement programs in manufacturing. Richardson et al. (1985) have suggested that measures should correspond specifically to the strategic capabilities which define the manufacturing task. has shown that the content of a manufacturing strategy is correlated with manufacturing performance measures that have a business unit impact. MANAGEMENT 40, NO. 3, March 1 9 9 4 SCIENCE/VO~. ratings overall to each manufacturing performance indicator. This is further evidence that the caretakers are playing out an endgame in the product life cycle.
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Summary and Conclusions
There is consensus among researchers about the key elements of a manufacturing strategy. The common theme that permeates the growing literature is that the manufacturing task, as measured by the importance given to competitive capabilities like quality, flexibility, delivery, cost, must be linked to manufacturing strategy choices, and that both should link to the business strategy. This research has identified three types of manufacturing strategies, and has empirically addressed how this common theme is played out in the choices and business strategies of each.
Manufacturing Taxonomy
Three distinct types of manufacturers can be identified by the importance they place on competitive capabilities: caretakers, marketeers, and innovators. Our taxonomy provides analytical evidence that generally supports the typology hypothesized by Stobaugh and Telesio (1983) , but it is dfferent in some significant and intriguing ways. Our marketeers and innovators are similar to their market and technology-driven groups. However, there is a substantial difference in their conception of a "costdriven" group and our caretakers. While both the costdriven firms and caretakers emphasize price competition, their cost-driven firms are assumed to have adapted this as part of a coordinated market, manufacturing and business strategy. Our caretakers are notable for the low levels of importance they ascribe to manufacturing capabilities and choices, and for their seeming lack of congruence between these capabilities and choices. Second, we have shown that the underlying structure of the manufacturing task consists of multivariate constructs. Combinations of capabilities provide better insight into the manufacturing task than statements about individual capabilities. Third, we also found that more than one multivariate dimension is necessary to determine the manufacturing task. The differences between categories of strategy were shown to be related to two underlying market characteristics: the degree of market differentiation and market scope. Innovator firms may not be simply "driven" by technology, per se, as suggested by a univariate perspective. There appears to be an interplay between focusing on markets where technology offers a greater opportunity to differentiate and on markets whose narrow and more specialized customer base creates pressure to change products frequently. More research, however is required to determine whether technology drives innovator firms into niche markets or whether the requirements of specialized markets propels the firms toward technology. The marketeers may be motivated to maintain market share through their broad distribution systems, and respond to demand opportunities with their volume flexibility. The lack of differentiation could be behind the caretaker's primary focus on price.
Fourth, we have developed evidence that there is a relationship between broadly defined industry types and the manufacturing task. However, at a more detailed level, we see that this effect does not preclude variations in the manufacturing task between the firms competing in the same industry.
The taxonomy developed here has much in common with other taxonomies developed with entirely different taxons and by researchers from substantially different disciplines. The similarity to Miles and Snow's (1978) taxonomy is apparent, though ours yields fewer categories. Clearly, their "prospectors," "differentiators" and "defenders," are similar to the innovators, marketers, and caretakers here. Their "focusers" and "reactors" are likely to be variants of the large mass marketer and innovator categories. To the extent that their taxonomy identifies the same general categories of strategic behavior, this research provides evidence on how manufacturing strategies can be linked to the business unit. Similarly, we see a reflection of the industrial organization oriented taxonomies of Porter (1980) and Kim and Lim (1988) , the product process theories of Hayes and Wheelwright (1984a) , and the technology theory oriented taxonomies of Hambrick (1983) and Horwitch and Thietart (1987) , in this taxonomy of manufacturing strategies. These similarities suggest the strength of the underlying competitive factors which seem to explain much of industrial behavior. They also suggest that the further development of manufacturing strategy research will be enhanced by synthesizing findings and approaches from a number of disciplines. 
Consistency of Purpose
Going beyond the questions examined in previous research, we used the taxonomy to explore the central theme in the manufacturing strategy literature, that is, how major competitive orientations are related to the manufacturing task as revealed through key capabilities and context, manufacturing strategy choices, and manufacturing performance measures. We have shown in this paper that significant differences exist in certain capabilities, actions, and measures among the strategy groups. Moreover, these relationships are generally in the directions one would anticipate from the underlying theory of life cycles, product/process life cycles, and other existing theories about production. However, we cannot conclude that linkage between manufacturing task, choice measures and business unit strategy are a universal phenomenon.
Our research supports the notion that a manufacturing strategy is related to product life cycles. The innovators, with relatively short product lives, demonstrate the characteristics of start-up firms in product life cycle theory. For example, the manufacturing strategy of these firms is heavily influenced by engineering and research and development functions. These firms plan frequent modification of the business unit's production processes and new product introduction capabilities with a special emphasis on reduced manufacturing and product development lead times (Utterback and Abernathy 1975) .
The marketeers with well established products and markets, pursue manufacturing strategies characteristic of a business in more mature phases of the life cycle. Marketeer manufacturing strategy choices are oriented towards improving the reliability of the manufacturing process. Quality control programs were especially prevalent, as are attempts to reduce the size of the workforce. The key performance measures of the marketeers are congruent with their manufacturing strategy as reflected in their focus on productivity and quality issues.
The caretakers, on average, demonstrate the characteristics of businesses in the declining stages of the life cycle. The fact that this group has no clear cut pattern of action programs or performance measures related to the manufacturing task violates the assumption of the one common theme in manufacturing strategy research. There are several plausible explanations. One is that the sample size for this group (the smallest) is simply MANAGEMENT 40, NO. 3, March 1994 SCIENCE/VOI. too small to yield a reliable result. The second is that the preoccupation of these firms with price competition in mature /declining markets leads them to think short term, and to merely react to the current situation rather than to take any coherent strategic steps for renewal. Further research will be required to determine which, if any, of the above reasons is closest to the truth, and to understand how the best performers in this group achieve success. This research will require a larger sample of caretaker firms to yield significant results.
Future Research
This study has several limitations which future manufacturing strategy researchers should consider. First, as noted above, the cases examined represent a biased sample of U.S. industry. As a result, the proportion of firms in the caretaker group is probably underestimated, prohibiting any attempt to understand the distinction between subgroups in it. Future research should attempt to obtain a broader representation of caretaker businesses. Another limitation is the correlated error problem that derives from the use of one respondent for all of the data gathered from each firm. Future lines of inquiry, should consider using multiple sources of information and methods to reduce this problem.
The study provides important clues for better understanding the relationships between manufacturing strategy and performance. Nevertheless, a critical shortcoming is that it provides no visibility into the causal relationships between manufacturing strategy and performance outcomes. For example, what factors characterize good and bad marketeers or innovators? Future research pertaining to the causal linkages between manufacturing task, manufacturing choices and performance outcomes is best studied via a longitudinal study, and cannot be ascertained from a cross-sectional study without significant prior theory as guidance.
Finally, an important line of future research is to test the stability of this taxonomy globally, and over time. The "laws" of business that seem to define the strategic positioning and competitive behavior in this and other taxonomies have all been based on observations of the business environment during a short 20 year span. If we suppose that intelligent competitors will use their knowledge of the "normal" rules of battle to better develop new principles of competitive warfare, then we may anticipate that new manufacturing strategic groups will be formed over time, and in different parts of the world.'
' The authors wish to thank two anonymous reviewers for their thoughtful reviews of this paper.
